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76 01435 9278 


NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 


RESEARCH MEMORANDUM 


EVALUATION OF GUST AND DRAFT VELOCITIES FROM FLIGHTS 
P-61C AIRPLANES WITHIN THUNDERSTORMS MAY 13, 19^7 
TO MAY 29, 19^7 AT CLINTON COUNTY 
ARMY AIR FIELD, OHIO 


OF 


By H . B . Tolef son. 


The gust and draft velocities evaluated from records of NACA instru- 
ments installed in P-6lC airplanes participating in thunderstorm flights 
at Clinton County Army Air Field, Ohio, from May 13 to May 29, 19^7 are 
presented herein. In accordance with informal, agreement, these data are 
of the type evaluated for the thunderstorm flights at Orlando, Florida 
in 19^6 (see reference 1) with the major exception that the gust data are 
presented for consecutive time intervals of each traverse instead of 
consecutive space intervals. Similarly, the location of draft velocities 
encountered during the traverses is defined in terms of time rather than 
distance from the Btart of the traverse. 


Langley Memorial Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Field, Va. 


Richard V . Rhod'e 
Chief of Aircraft Loads Division 


Harold B. Tolef son 
Aeronautical Engineer 
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REFERENCE 


1. Tolef son, H. B • : Evaluation of Gust and Draft Velocities from 

Flights of P-61C Airplanes within Thunderstorms. IT - July 9 , 1946 
to July 11, 194 6 at Orlando, Florida. NACA EM No. L 6 ll 6 a, 1946. 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS FROM FLIGHTS 


OF P-61C AIRPLANES WITHIN THUNDERSTORMS 




Maximum 

Maximum 





effective 

true 

Gust 

No. 

Time 

Pressure 

gust 

gust 

gradient 

of 

interval 

altitude 

velocity 

velocity 

distance 

gusts 

( sec) 

(ft) 

U e 

u t 

(ft) 




max 

max 





(fps) 

(fps) 




1 

0-10 

25,500 

10 - 20 


a 20 - 30 


30 - ItO 

26,000 

ItO - 50 


50 - 60 


60-70 


70-80 

25,500 

b 80 - 90 

26,000 

00 - 100 


160 - 110 


110 - 120 


120 - iho 



May 13, 19^7 - Flight 1 


Airplane 3^8 - Traverse 1 


3.6 

3.6 

It .2 
3.6 
6.8 
3.2 
9 A 
10.7 

7-1 

2-9 


Airplane 3^8 - Traverse 2 
Length of traverse 101 .5 sec, 35*090 ft 



1 

H 

O 

26,000 

10-20 


20-30 

25,500 

30 - ItO 


ItO - *50 


50 - 60 


60-70 

26,000 

70-80 


80-90 


90 - 100 


°1C0 - 110 




SC loud entry. 
b Cloud exit. 


OvjroiroO\rOu>rO-F'4r.fr 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 




Maximum 

effective 

Maximum. 

true 

Gust 

No. 

Time 

Pressure 

gust 

gust 

gradient 

Of 

interval 

altitude 

velocity 

velocity 

distance 

gusts 

( sec) 

(ft) 

u e 

max 

(fps) 

^iaax 

(fps) 

(ft) 



May 13, 19^7 - Flight 1 


Airplane 3^8 - Traverse 3 
Length, of traverse 820.3 sec, 284,510 ft 


26,000 


25,500 


26,000 



c Cloud entry } questionable. 


ojfUUlMfOHMOHOMOHOHOrOUJOh-' OWJ\ ro 
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TABLE I.- SUMMABY OF GUST MEASUREMENTS - Continued 


Time 
interval 
( sec) 

Pressure 

altitude 

(ft) 

Maximum 

effective 

gust 

velocity 

^ e max 

(fps) 

Maximum 

true 

gust 

velocity 

^^max 

(fps) 

Gust 

gradient 

distance 

(ft) 

No. 

of 

gusts 


May 13, 

1947 - 

Flight 1 





Airplane 348 - Traverse 3 





Length of 

traverse 820 

>3 aec. 

284,510 ft 



750 - 760 

26,000 

6.1 

-2.6 

.... — — 


— 



3 

760 - 770 


6 .1 

-4.8 

13.4 

-11.8 

249 

318 

2 

770 - 780 


3.2 

-8.0 

— 


— 

— 

4 

780 - 790 


6.1 

-2.2 

— 

-11.7 

— 

288 

4 

790-800 


3.2 

-2.9 

— 


— 

— 

3 

800 - 810 


5.8 

-3-5 

— 


— 


4 

810 - 820 


8.0 

-5.1 




— 

— 

3 


Airplane 354 - Traverse 1 





Length of 

traverse 1550.6 sec 

, 460,187 ft 



d 0 - 40 

21,000 

— _ 

— _ 

_ _ _ _ 


_ _ _ 

_ — — 

0 

1+0-50 


— 

-3-9 

— 

-6.0 

— 

63 

2 

n 

DU 

60-70 

- 

3.2 

- 3*6 




— 

u 

3 

70-80 


— 

- 3.6 



— 

--- 

1 

80-90 


3.2 

- 3.6 


-6.7 

— 

167 

3 

90-100 


3-2 

-3.6 

— 

-7.1 

— 

83 

5 

100 - no 


12.6 

-2.9 

7.3 

-7.9 

4l 

129 

9 

no - 120 


8.7 

— 

16.1 

-7.9 

147 

245 

5 

120 - 130 


3-9 

-3.6 

— 


— 

— 

4 

130 - 290 


— 

— 

— 


— 

— 

0 

290 - 300 


2.3 

— 

— 



— 

1 

300 - 310 


8.1 

-4.9 

— 


— 

— 

3 

310 - 320 


6.2 

-9.4 

16.6 


299 

— 

4 

320 - 330 

20,500 

— 

— 

— 


— 

— 

0 

330 - 340 


— 

-3.6 

— 


— 

— 

1 

340 - 350 


13 .0 

-16.5 

27.6 

-13.2 

450 

88 

5 

350 - 360 


9-7 

-6.8 

— 


— 

* “ *" 

6 

360 - 370 


6.8 

-6.8 

12.9 


36 


8 

370 - 380 


7.4 

-4.2 

11.0 


31 

1 — 

9 

380 - 390 


3-9 

-3.6 

— 

-6.7 

— 

254 

4 

390 - 400 


4.5 

-3.6 

13.1 


34 

— 

4 

400 - 410 


3.2 

“3*6 

— 


— 

— _ 

4 

410 - 420 


4.5 


8.3 


223 

— 

1 

420 - 450 



— 





— 

0 

450 - 460 


3.6 


“ ” ” “ 


” ” 

— 

2 


Cloud entry and exit not indicated on records. 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 


Time 
interval 
( sec) 


| Maximum 
| effective 
Pressure f gust 
altitude i velocity 

U e 
max 

(fps) 


May 13, 19^7 - Flight 1 


Airplane 354 - Traverse 1 
Length of traverse 1550*6 sec, 460,187 ft 



Gust 

No. 

gradient 

of 

distance 

gusts 

(ft) 



20,500 


21,000 



, 15*1 -14.1 

20,500 I 7.4 -10.6 


.NACA , 


WOfOfOHHHHHOHhDO lf\ rOVO lT\00 C\J ITS VO O 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 


Time 
interval 
( sec) 

Pressure 

altitude 

(ft) 

Maximum 

effective 

gust 

velocity 

U e 

max 

(fps) 

Maximum 

true 

gust 

velocity 

U t 

max 

(fps) 

Gust 

gradient 

distance 

(ft) 

No. 

of 

gusts 

I 


] 

May 13, 19^7 - 

Flight 1 



Airplane 354 ■ Traverse 1 
Length of traverse 1550.6 sec, 460,187 ft 


970 


98O 

980 

- 

990 

990 

- 

1000 

1000 

- 

1010 

1010 

- 

1020 

1020 

- 

1030 

1030 

- 

1060 

1060 

- 

1070 

1070 

- 

1080 

1080 

- 

1270 

1270 

• 

1280 

1280 

- 

1360 

1360 

- 

1370 

1370 

- 

1390 

1390 

- 

1400 

1400 

- 

1490 

1490 

- 

1500 

1500 

- 

1510 

1510 

- 

1520 

1520 

- 

1530 

1530 

- 

1540 

1540 

— 

1560 


20,500 



Airplane 360 - Traverse 1 
Length of traverse 394 *4 sec, 116,270 ft 



NACA. 


Olohioo ofororo 
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TABLE I.-SOMARY OF GUST MEASUREMENTS - Continued 




Maximum 

effective 

Maximum 

true 

Gust 


Time 

Pressure 

gust 

gust 

gradient 

No. 

interval 

altitude 

velocity 

velocity 

distance 

of 

( sec) 

(ft) 

u <w 

(fps) 

D w 

(fps) 

(ft) 

gusts 


260.- 270 

16,000 

*270 - 280 


280 - 290 


290 - 300 


300 - 310 

15,500 

310 - 320 


320 - 330 

16,000 

330 - 340 


340 - 350 


350 - 360 


.380 - 370 


1 *370 - 380 


i 380 - 400 i 

1 i 



May 13, 1947 - Flight 1 


Airplane 360 - Traverse 1 
Length, of traverse 394 .4 sec, 116,270 ft 


4.2 7.8 

6.8 

8.4 

5 .5 



Airplane 360 - 'i 
Length of traverse l84 A 


0 - 

10 

16,000 

1.3 

-1.9 

10 - 

20 


4.2 

" 9 .0 

*20 - 

30 


16.4 

- 4.8 

30 - 

4 o 


3.5 

-4.5 

40 - 

50 


1.9 

-8.7 

50 - 

60 

.16,500 

10.6 

“ 9*7 

60 - 

70 


2.9 

- 3*5 

70 - 

80 


3.9 

. - 2.2 

80 - 

90 


8.7 

- 11.0 

90 - 

100 


4.2 

- 4.8 


- 3*5 
- 3.9 
- 3.5 
- 5 .5 




?Cloud entry. 
“Cloud exit. 


VOCOOO OM--^VO OMTs^t iTiOJ o I I CO ONCO on Q\ 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 




Maximum 

Maximum 




effective 

true 

Gust 

gradient 

distance 

(ft) 

Time 

Pressure 

gust 

gust 

interval 
( sec) 

altitude 

(ft) 

velocity 

u <w 

max 

velocity 

u w 



(fps) 

(fps) 



May 13, 1947 - Flight 1 



0 

10 

20 

30 

40 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

a 170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

.320 

*330 

340 

v 350 

b 360 

370 

380 


fOloud entry. 

^Cloud exit . 


10,500 

11,000 




0 0\ LO \J) O U> ONUJ OO ro 0\ ro ^ 00 U)0\-rHOWfOUHHOA)SUlH I 
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NACA EM No . L7J29 


TABLE I.- SUMMARY OP GUST MEASUREMENTS - Continued 




Maximum 

Maximum 



effective 

true 

Time 

Pressure 

gust 

gust 

interval 

altitude 

velocity 

velocity 

( sec) 

(ft) 

U 

a 




e msx 


1 


(fps) 

(fps) 


Gust 
gradient 
di stance 
(ft) 


No. 

of 

gusts 


May 13, 1947 - Fligit 1 


Airplane 353 ■ Traverse 2 
Length, of traverse 138.8 sec, 38,771 ft 


0 - 10 

11,000 

12.1 

10-20 


7.3 

20 - 30 


9.6 

30 - 40 

11,500 

4.8 

40 - 50 

11,000 

5.1 

| 50-60 


5.1 

60 - 70 


6.7 

70-80 


4.1 

Jo - 90 


3.5 

d 90 - 100 

11,500 

4.7 

100 - 110 


9.3 

110 - 120 

11,000 

- — 

120 - 130 


8.0 

130 - 140 

10,500 

4.0 



May 27, 1947 - Flight 2 


Airplane 351 - Traverse 1 
Length of traverse I 36 O.Q sec, 475>733 ft 



0 - 210 

21,000 


210 - 220 


7.0 

220 - 230 


11.1 

230 - 240 


— 

240 - 250 




250 - 260 


7.6 

260 - 270 


16.2 

270 - 280 


22.2 

280 - 290 


13.6 

290 - 300 

21,500 

10.5 

300 - 310 

22,000 

15 .5 

310 - 320 


15.9 

320 - 330 

21,500 

19.7 

330 - 340 

22,000 

12 .0 

340 - 350' 


9-5 

350 - 360 

— 

22,500 

8.6 




-10.9 — - 79 

54 --- 

■10 .0 250 151 

■11.3 HI 195 



138 

-47.8 392 167 



^loud entry , 
^Cloud exit'. 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 


Time 
interval 
( sec) 

Pressure 

altitude 

(ft) 

Maximum 

effective 

gust 

velocity 

U 

e max 

(fps) 

Maximum 

true 

gust 

velocity 

^max 

(fps) 

Gust 

gradient 

distance 

(ft) 

j 

Fo. 

of 

gusts 



May 27, 19V7 - 

Flight 2 



Airplane 351 - Traverse 1 
Length of traverse 1360.8 sec, 475,733 ft 


a 3&> - 370 

22,500 

6.7 

370 - 380 


9-2 

380 - 390 


12.0 

390 - 400 



400 - 410 

? 8.6 

410 - 420 

1 11.7 

420 - 430 

i 5.4 

430 - 440 

! 3-5 

°440 - 450 

1 

j 

450 - 520 

t 

520 - 530 

1 

530 - 640 


640 - 650 

20,500 

4.1 

650 - 660 

■j 

660 “ 680 

21,000 

| 

680 - 690 

i 

I 690-770 

f 

770 - 780 

| 

780-860 

1 

860 - 870 

! 6.6 

870-880 

! 5.0 

880 - S90 

] 5-0 

890-900 | 

20,500 

5.0 

900 - 910 i 

6.9 

910 - 920 

21,000 

3.5 

!: 920 - 930 i 

2.8 

930 - 940 ! 

9-1 

940 - 950 

5.0 

950-980 ! 

7.2 

960 - 970 

— 

a 970 - 980 

LL *3 

980 - 990 

8.8 

990 - 1000 

6.9 

1000 - 1010 

j 14.8 

1010 - 1020 

12.3 

1 


-18.4 
-6.3 
-6 .7 
-10.5 
-10.5 
- 8.6 


- 6 .0 

-9-9 
- 7 .2 
-3*5 
-5*7 
-3.8 
-11.3 
-3.8 
- 6.6 
-7.2 
-7.6 
- 6.6 
-6 .9 
-12 .0 
-'14 .5 


12 .4 
9.5 


19.2 

16.8 


-18.2 
-25 .6 

-9.4 


-4.8 15.3 
-7.6 18.9 



fcioud entry. 
DCloud exit. 
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TABLE I.- SUMMARY OF GOST MEASUREMENTS - Continued 


1 

Time 
interval 
( sec) 

, 

Pressure 

altitude 

(ft) 

Maximum 

effective 

gust 

velocity 

U 

®max 

(fps) 

Maximum 

true 

gust 

velocity 

u w 

(fps) 

Gust 

gradient 

distance 

(ft) 

No. 

of 

gusts 

1 

May 27, 1947 - 

■ Flight 2 


Airplane 351 - Traverse 1 
Length of traverse 1360.8 sec, 475,733 ft 



-ll .6 

-5 *7 
-7.2 
- 6.6 
-5.0 
- 2.8 
-7.9 


-20.5 
-15.7 
-5 .4 


16.6 

10.3 

17.4 
27.9 

19.4 
36.0 


®0 - 20 

16,000 

— — „ 


20 - 30 

4.4 

-8.5 

30 - 40 


10.8 

-6.3 

40 - 50 


5.7 

-15.5 

50 - 60 

15,500 

6.6 


60-70 


7.6 


; 70-80 

l 80-100 


4.4 

- 2.2 

100 - no 


13.3 

-10.4 

; 110 - 120 


8.5 

-12.3 

120 - 130 

15,000 

14.6 

-19 .6 



Airplane 348 - Traverse 1 
Length of traverse 250.4 sec, 79,227 ft 


scioud entry 
^Cloud exit. 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 


Time 

•interval 
( sec) 

Pressure 
altitude 
. (ft) 

Maximum 

effective 

gust 

velocity 

U 

e 

winy 

(fps) 

Maximum 

true 

gust 

velocity 

U 

t 

max 

(fps) 

Gust 

gradient 

distance 

(ft) 

No. 

of 

gusts 



May 27, 

1947 - 

Flight 2 • 






Airplane 348 - 

Traverse 1 





Length of traverse 250.4 sec. 

79,227 ft 



130 - 140 

14,500 

12.3 

-19.9 

15.9 


123 

n 

16 

140 - 150- 

15,000 

10.1 

-5.4 

— 


— 


6 

150 - 160 

15,500 

5.4 

-8.9 



— 

1 . 

11 



7.9 

-2.2 

— 




7 

170 - 180 


8.2 


— 


-- - 

— — — 

2 

180 - 190 

16,000 

— 


— 


— 


0 

190 - 200 


3-5 

-7.0 

— 

-10.0 


77 

2 

200 - 210 


7.8 

-6.6 

— 

-10.3 

— 

67 

8 

210 - 220 

15,500 

8.2 

-4.1 

— 

-5.4 

— 

57 

5 

220 - 230 


5.4 

-5.1 

— ' 

w 

— 

K B 

8 

230 - 240 


3.2 

-5.7 



— 


8 

°240 - 250 


5.7 

-6.0 

— 




11 

250 - 260 


— - - 



I 


99 

0 



Airplane 348 - 

Traverse 2 





Length of traverse 606.9 sec. 

196,153 ft 



0-50 

15,500 






_ — — 

■ 


50 - 60 


4.1 

-2.2 

— 


— 

1 


60 - 70 


6.9 


7.7 


201 

1 


70-80 


3.1 





— 



80-90 


2.8 


4.9 


197 

99 


90 - 100 


4.1 

-2.2 

4.9 


57 


3 

100 - 110 





.... 


... 

9 

■a 

110 - 120 


4.4 

-2.8 


-5.0 

-- - 

95 

IB 

120 - 130 


3-1 




— 


IB 

130 - 140 


— 


— 


— 


0 

140 - 150 


3.1 

-2.8 

— 


— 

9 9 

3 

150 - 160 



-2.8 

— 


... 

9HB 

2 

160 - 170 


2.5 

-5.0 

— 

-12.8 

— 

46 

2 

170 - 180 


— 




... 


0 

180 - 190 


7.8 

-5.0 

— 


■ 

h m 

5 

190 - 200 




B 

1 

9 

9 


200 - 210 





1 

9 



210 - 220 



-4 .7 



9 

9 


220 - 230 



-5.0 

Btt 

I 

11 

9 



"bCloud exit. %Jjaca 
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TABLE I.- SUMMARY OF GRIST MEASUE1MEHTS - Continued 


Time 
interval 
( sec) 

Pressure 

altitude 

(ft) 

Maximum 

effective 

gust 

velocity 

*e 

mar 

(fps) 

Maximum 

true 

gust 

velocity 

mftY 

(fps) 

Gust 

gradient 

distance 

(ft) 

i 

No. 

of 

gusts 

May 27, 1947 - 

Flight 2 


1 

Airplane 348 - 
Length, of traverse 606. 

Traverse 2 

9 sec, 196,153 ft 



- 240 

- 250 
- 260 
- 270 
- 280 
- 290 
- 300 

- 310 

- 320 

- 330 

- 340 

- 350 

- 360 

- 370 

- 380 

- 390 

- 400 

- 410 

- 420 

- 430 

- 440 

- 450 

- 460 

- 470 

- 48o 

- 490 

- 500 

- 510 

- 520 

- 530 

- 540’ 

- 550 

- 560 

- 590 

- 600 
- 610 


15,500 

16,000 

15,500 


16,000 

15,500 


16,000 


16,500 

16,000 

16,500 


16,000 



^Cloud entry 
^Cloud exit. 


ooou) ro ro hlo ro cx>^o 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued. 


Time 
interval 
( sec) 

Pressure 

altitude 

(ft) 

Maximum 
ef fee tire 
gust 

velocity 

U e 

max 

(fps) 

Maximum 

true 

gust 

velocity 

U t 

(fps) 

Gust 

gradient 

distance 

(ft) 

No. 

of 

gusts 



May 27, 

1947 - 

• Flight -2 





Airplane 3^0 - 

Traverse 1 





Length of traverse 809«0 sec, 

210,080 ft 



o - 130 

11,000 

■■ 

M 



... 

... 

0 

130 - 140 




— 


— 

— 

1 1 

i4o - 150 



■5M 



— 

— 

1 

150 - 190 




— 


— 

--- 

0 

j .90 - 200 


7.2 

- 9.1 

— 


— 

— 

2 

| 200 - 210 


17.4 

- 19.2 



; 

— 

4 

210 - 220 

! 



— 



— 

0 

i 220 - 230 

! 



— 

- 7.7 

— 

176 

1 

230 - 240 



- 7.6 

— 


— 

— 

5 

1 240 - 250 


11.4 

- 7.6 

— 

-14.0 

— 

178 

2 

250 - 260 

10,500 

9.5 

-8.8 

— 


— 

— 

10 

260 - 270 


5.7 

-3.2 



— 

— 

2 

270 - 280 


11.0 

-12.3 

— 


— 

— 

7 

280 - 290 


4.7 

-6 .0 

8.3 


26 

— 

5 

290 - 310 


— 


— 


— 

— 

0 

310 - 320 


— 

- 6.3 



B 

— 

3 

320 - 330 


10.7 

-8.8 




— 

5 

330 - 340 


5.4 

-10.1 

■/ 9 


BB 

— 

4 

340 - 350 

10,000 

5.0 

-5 .7 

7.7 


184 

— 

8 

350 - 360 


7.9 

-2.5 

8E559 

- 8.0 

B 

80 

3 

360 - 370 



-4.4 


- 3.7 


78 

4 

370 - 380 


T~'Lm 


m 


^ 9 

— 

3 

380 - 390 


BBSS 


BB 


I H 

— 

0 

390 - 400 



-6 .0 

16.9 

- 18.5 

183 

29 

5 

°400 - 410 



-5 .7 



— 


7 

a 4l0 - 420 


8.5 

-5 .4 

— 


... 

— 

8 

420 - 430 



- 6.6 

3.6 


156 

— 

5 

430 - 440 

10,500 

18.9 

-10.4 



B 

— 

4 

44o - 450 


! 8.2 

- 9.1 

^ES£ 


B 

— 

9 

450 - 460 



-13 .9 



BB 

— 

9 

46o - 470 - 

10,000 

1 9.8 

- 18.0 



70 

— 

10 

470 - 48o 


19.9 

-11 .T 



— 

— 1 

6 

48o - 490 

9,500 


-4.4 



— 

— 

5 

490 - 500 


6.3 


6.6 


143 

— 

1 

500 - 540 


— 


B 



» mm «» 

0 

540 - 550 


11.0 

-9.1 

BB 

« — 

1 

w m m | 

4 


fCloud entry. '^naca 

°Cloud exit. 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 




Maximum 

Maximum 





effective 

true 

Gust 

gradient 

distance 

(ft) 


Time 

Pressure 

gust 

gust 

No. 

interval 
( sec) 

altitude 

(ft) 

velocity 

U 

e max 

velocity 

u t 

max 

of 

gusts 



(fps) 

(fps) 




550 

560 

570 

580 
*500 
60 O' 
610 
620 
630 
640 
650 

66 0 
670 
680 
690 
700 
710 
720 
730 
740 
750 

760 

770 

780 

79° 

^800 


May 27, 1947 - Flight 2 


Airplane 360 - Traverse 1 
Length of traverse 809 *0 sec, 210,0-80 ft 


9,500 

10,000 

10,500 


10,00C 


0* 

1 

H 

O 

10,500 

7.8 

-14.1 

10-20 


8.5 

-7 »2 

20 - 30 


11 .Q 

-11 .0 

30 - 40 


14.8 

-13.5 

40 - 50 

11,000 

4.1 

-3.4 

50-60 


6.6 

- 6.0 


^loud entry. 
T^Cloud exit. 



10,500 


Airplane 360 - Traverse 2 
Length of traverse 306.4 sec, 85,832 ft 
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TABLE I .- SUMMARY OF GUST MEASUREMENTS - Continued 




Maximum 

Maximum 





effective 

true 

Gust 

grad lent 
distance 
(ft) 


Time 

Pressure 

gust 

gust 

No. 

interval 

(sec) 

altitude 

(ft) 

velocity 

U 

e 

velocity 

U t 

of 

gusts 



max 

max 




(fps) 

(fps) 

1 




May 27, 19^7 - Flight 2 


Airplane 3^0 - Traverse 2 
Length of traverse 306 .4 sec, 85,832 ft 


11,000 



10,000 


9,500 


2.5 

5.6 

4.7 
6.0 
5.3 

7.8 
7.5 

10.0 
19.5 
7.8 
5.0 
15 .7 

IQ .8 


12.8 - 8.8 49 202 

19.0 65 


8.7 
11 .4 
7.2 


-6.9 
-11.3 
-3.8 
-6 .0 
- 8.8 
-6 .9 
-2.5 
-2.5 
-27.6 
-3.8 
-9.1 
-11.3 
-8.5 


- 21 .0 
- 2.8 
-2.5 


Airplane 353 - Traverse 1 
Length of traverse 805 *3 sec, 203,024 ft 


- 22 .6 


- 10.0 

-17.7 

-6.7 


- 12.8 

-24.6 


. 102 
75 I HI 
57 ( 68 
150 1 


128, 

— 123 

60 274 



5,500 



-5-7 

-9.5 

-6.3 5-3 

-5-7 7.9 


8.5 

6,000 10 .1 








OJVDiHrHCOCVJ^fOj I OOJHOJOrMOCVlO^ 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 


Time 
interval 
( Bee) 


Pressure 

Maximum 

effective 

gust 

Maximum 

true 

gust 

Gust 

No. 

altitude 

velocity 

velocity 

gradient 

of 

(ft) 

U 

U 

distance 

gusts 

e max 

(fps) 

^max 

(fps) 

(ft) 


May 27, 1947 - Flight 2 


Airplane 353 _ Traverse 1 
Length of traverse 805*3 sec, 203,024 


6,000 

5,500 


6,000 


5,500 

6,000 

5,500 


6,000 


5,500 




■15.2 

- 8.2 

■13.0 . 
■13.9 15.1 
■12.3 




6.7 
14 .5 

15.0 , 

-24.8 

36 .0 -11 .4 






272 
36 
75 

— 321 
182 114 




6.9 -8.8 


40 128 
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TABLE I.- SIMMARY OF GUST MEASUREMENTS - Continued 


Time 

interval 

(sec) 

Pressure 

altitude 

(ft) 

Maximum 

effective 

gust 

velocity 

TJ 

e max 

(fps) 

Maximum 

true 

gust 

velocity 

U t 

TPA r TT 

(fps) 

Gust 

gradient 

distance 

(ft) 

No. 

of 

gusts 


May 27, 

1947 - Flight 2 





Airplane 

353 - Traverse 1 





Length, of traverse 805* 

3 sec. 

203,024 ft 



560 - 570 

5,500 

12.7 

-5 .4 

9.4 


22 

--- 

7 

570 - 580 


— 

-10.4 

; 



— 

1 

580 - 590 


7.6 


10.7 


76 

— 

2 

590 - 600 


3.8 

-16.5 

5.3 


69 

— 

4 

600 - 610 


4.7 


— 



— 

1 

610 - 660 


---- 


---- 


-- - 

— 

0 

660 - 670 



-4.4 



— 

— 

1 

670 - 680 


— 


— 


— 

— 

0 

680 - 690 


— 

-3.8 



— 

— 

1 

690 - 730 




— 


— 

— 

0 

.730 - 740 


2.5 

-10.1 

5.9 


37 

— 

4 

° 7 h 0 - 750 


3.5 


— 


— 

— 

1 

750 - 760 


— 

-3.2 

— 


— 

— 

1 

7^0 - 770 


3.2 

-3.2 

4.9 


150 

— 

2 

770 - 780 


■ 

-3.8 

— 


— 

— 

1 

8? 

t 

P 

O 


— 


- - - - 


— 

— 

0 


Airplane 

353 " Traverse 2 





Length of 

traverse 517 •! 

sec/ 

137,229 ft 



0 - 4 o 

5,500 






— 

— 

0 

40 - 50 


— 

-5.0 

— 

“5.2 

— 

6k 

1 

50-60 


4.4 


8.5 


57 

— 

1 

^0 - 70 


2.8 

■ “5.7 

— 


— 

— 

3 

70-80 


4.4 

-5 .0 

— 


— 

— 

5 

80-90 


4.1 


6.6 


248 

— 

1 

90 - 100 

6,000 

4.4 

- 6 .9 

— 


— 

— 

6 

100 - 110 

6,500 

— 

-15 .4 

— 


— 

— 

l 

110 - 120 


3.1 


— 


— 

— 

l 

120 - 130 

6,000 

10.7 


— 


— 

— 

3 

130 - i4o 


9-1 

-6.6 

— 


— 

— 

3 

140 - 150 

6,500 

3-1 

-15 .7 

— 


— 

— 

5 

150 - 160 

6,000 

12.2 

-6.0 

17.3 

- 7.8 

106 

13 h 

6 

160 - 170 


10.4 

-6.6 

— 

“15 .7 

— 

239 

7 

170 - 180 


— 

“9-7 



47 


2 

180 - 190 


4.1 

-6.3 



— 

ES 

9 













ifcloud entry 
“Cloud exit. 
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TABLE I SUMMARY OF GUST MEASUREMENTS - Continued 


Gust 

gradient 

distance 

(ft) 


May 27, 19^7 - Flight 2 


Airplane 353 - Traverse 2 
Length of traverse 517*3 sec, 137,229 ft 




Maximum 

Maximum 



effective 

true 

Time 

Pressure 

gust 

gust 

interval 

altitude 

velocity 

velocity 

(sec) 

(ft) 

U 

e 

U t 



max 

max 



(fps) 

• (fps) 


No. 

of 

gusts 


6,000 


5,500 



May 29, I 9 V 7 - Flight 3 


Airplane 327 " Traverse 1 
Length of traverse 99^*4 sec, (e) ft 



Airplane 348 - Traverse 1 


0 - 120 

21,000 

— — — 

120 - 130 


4.0 

130 - 180 


— 

180 - 190 


3.4 

a 190 - 410 


— 

410 - 420 


4.3 



fCloud entry. 

“Cloud exit . 

e Failure in operation of airspeed-altitude recorder prevented compute-, 
ticns for gust velocities and length of traverse in feet. 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 


Time 
interval 
( sec) 


Pressure 

altitude 

(ft) 

Maximum 

effective 

gust 

velocity 

TJ 

6 max 
(fps) 

Maximum 

true 

gust 

velocity 

\ax 

(fps) 

Gust 

gradient 

distance 

(ft) 

No. 

of 

gusts 


May 29 , 1947 - 

Flight 3 




420 - 530 

21,500 

.530 - 540 

21,000 

“ 54 o - 640 



Airplane 348 - Traverse 1 
Length of traverse 638.7 sec, l 86 , 6 o 4 



Airplane 356 - Traverse 1 
Length of traverse 982 .1 sec, 308,518 


16,000 


16,500 

16,000 



®Cloud entry. 
“Cloud exit. 
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TABLE I.- SUMMARY OF GUST MEASUREMENTS - Continued 


Time 
interval 
( Bee) 


380 - 390 
390 - 410 
410 - 420 
420 - 460 
460 - 470 
470 - 630 
630 - 640 
640 - 650 
650 - 660 
660 - 810 
810 - 820 
920 - 830 
830 - 840 
840 - 850 
850 - 930 
930 - 940 
940 - 950 
950 - 960 
960 - 970 

970 - 980 

980 - 99O 


— 

Maximum 

Maximum 



effective 

true 

Gust 

gradient 

distance 

(ft) 

Pressure 

altitude 

(ft) 

gust 

velocity 

U 

e_ 

gust 

velocity 


TT1R-T 

max 


(fps) 

(fps) 



No. 

of 

gusts 


May 29, 1947 - Flight 3 


Airplane 356 - Traverse 1 
Length of traverse 982. 1 aec, 308,518 ft 


16,000 



HOHOHOrlOOrlOrlOJHrlOHOHroClIO [ I O W O H O IT\ H in O OJ 
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TABLE X.- SUMMARY OF GUST MEASUREMENTS - Continued 




Maximum 

Maximum 



effective 

true 

Time 

Pressure 

gust 

gust 

interval 

altitude 

velocity 

velocity 

( sec) 

(ft) 

Ue max 

u tmax 



(fps) 

(fps) 


Gust 

gradient 

distance 

(ft) 


240 
250 
260 
270 
280 
290 
300 
a 310 
320 
330 
' 340 
350 
360 
370 

380 

390 

400 

410 

420 

430 

450 

460 

470 

480 

490 

560 

510 

520 

530 

540 

*550 

560 

570 

5% 

590 

600 

610 


®Cloud entry. 
‘’Cloud exit. 


May 29, 1947 - Flight 3 


Airplane 353 ~ Traverse 1 
Length of traverse 903 «2 sec, 263,734 ft 


11,000 


10,500 


11,000 


-6.0 13.8 -11.2 

-10.1 15.6 

- 8.2 - 8.2 


101 240 
1 270 

1 l6 5 
69 1 
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NACA RM No . L7J29 


TABLE I.- SIMMARY OF GUST MEASUREMENTS - Continued 


Time 

Pressure 

Maximum 

effective 

gust 

Maximum 

true 

gust 

Gust 

gradient 

distance 

interval 

altitude 

velocity 

velocity 

( sec) 

(ft) 

U emax 

(fps) 

<fef 

(ft) 


May 29, 1947 - Flight 3 


Airplane 353 “ Traverse 1 
Length of traverse 903*2 sec, 263,734 ft 



Airplane 351 - Traverse 1 
Length of traverse 998*9 sec, 259,703 ft 



■cloud entry and exit not indicated on records . 


C\J -4" ITv rH VO CM LP.4* OHOHHh-CVJHHCVJ lf\ LA m H O 1 1 OHOHOHr^O 
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TABLE I.- SIMMARY OF GUST MEASUREMENTS - Concluded 



Maximum 

Maximum 



effective 

true 

Gust 
gradient 
di stance 
(ft) 

Pressure 

gust 

gust 

altitude 

(ft) 

velocity 

^®max 

velocity 

u w 


(fps) 

(fps) 


570 

580 

590 
600 
6 10 
620 
630 
6k 0 : 
6 50 
660 
670 
680 
690 
700 
710 
720 
730 
jko 
750 
760 
780 
790 
800 
810 
820 
830 

8^0 , 
860 
870 
880 
800 
9io 
920 
950 
960 
970 
980 
1000- 


May 29, I9U7 - Flight 3 


Airplane 351 - Traverse 1 
Length of traverse 998.9 sec, 259*703 ft 
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TABU! II.- SUMMARY OF DRAFT VELOCITY MEASUREMENTS FROM FLIGHTS 


OF P-61C AIRPLANES WITHIN THUNDERSTORMS 


Date 

I 

Flight 
; no .* 

Air- 

plane 

no. 

Assigned 

altitude 

(ft) 

Tra- 

verse 

no. 

Draft location 
from start of 
traverse 
(sec) 

Draft 

extent 

(ft) 

Average 

draft 

velocity 

(fps) 

Start 

End 

5-13-Vr 

1 

348 

26,000 

1 

59.9 

78.O 

6,232 

1 -31.8 





2 

26.3 

41.9 

5,385 

-20 .5 






48.0 

57.8 

3,409 

28.6 

t 



354 

21,000 

3 

1 

92.4 

110.0 

5,969 

11 .4 






113.3 

123.0 

3,319 

-20.6 






863.4 

885.6 

6,291 

21 .6 



360 

16,000 

1 

251.0 

263.2 

3,402 

-10.4 






288.0 

294 .0 

1,749 

33.3 






335.0 

346.0 

3,267 

18.2 





2 

36 .0 

53.0 

4,956 

30.3 






118.0 

139.0 

6,407 

17.4 



353 

11,000 

1 

204.8 

223.3 

5,281 

13.5 





249.6 

261.3 

3,358 

13.8 






304.3 

315.8 

3,222 

38.5 






339*0 

352.8 

3,994 

-27 .2 

1 

1 




359-2 

364.8 

1,561 

35 .7 


i 



2 

20.0 

35.7 

4,618 

12 .0 

5-27-47 

2 

351 

21,000 

1 

281.0 

304.0 

8,804 

39.1 






320 .0 

332.0 

4,736 

-37.5 






334.0 

364.0 

11,569 

35.3 






398.0 

420.0 

7,433 

-20.5 



348 

16,000 

1 

48.8 

69.0 

6,699 

-34 .5 

1 





91.2 

loi .2 

3,094 

-17.6 

1 




2 

409.8 

442.4 

9,932 

26.7 



J 



464.4 

481.8 

^,492 

32.9 




®No draft velocities indicated, by records 


26.7 
32 .9 
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TABLE II.- SUMMARY OF DRAFT TELOCITY MEASUREMENTS - Concluded 



Flight 
no . 


Air- Assigned Tra- 
plane altitude Terse 
no. (ft) no. 


5-27-47 2 | 360 11,000 


5 - 29-47 


353 6,000 
327 26,000 

348 21,000 

356 16,000 

353 11,000 



351 6,000 **1 


Draft location 

from start of 

traverse 

* (sec) 

Start 

End 

204 .0 

213.0 

264.0 

273.0 

305.0 

343 .0 

352.0 

364.0 

417.0 

436.4 

465.0 

490.0 

491.0 

505.0 

557-0 

596.4 

596.8 

635.0 

747.0 

757.4 

80.0 

100 .0 

162 .0 

179.0 

205 .0 

215.0 

219.7 

247.7 

105.0 

125.3 

170.0 

1 184.0 

222.5 

245.4 

347.0 

| 378.0 

378.0 

! 395.0 

456.0 

475.0 

536.0 

553.4 


Draft 

extent 

(ft*) 


2,210 

2,338 

9,509 

3,175 

3,547 

6,479 

3,646 

10,088 

9,363 

2,809 

5,166 

4,596 

2,644 

7,260 


6,029 

4,062 

6,617 

9,364 

5,324 

5,700 

5,012 


Average 

draft 

velocity 

(fps) 


-48.9 
-31.1 
-10 .5 
12.5 
31.7 
- 27.2 
21 .4 
31.2 
- 22.6 
-28.8 

• 10.8 
-14 .7 
30 .0 
-28.0 



?No draft velocities indicated "by records. 

^Failure in operation of airspeed-altitude recorder prevented computa- 
tions for draft velocities. 
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